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Submitted By 


FAIRCHILD CAMERA AND INSTRUMENT CORPORATION 


SPACE AND DEFENSE SYSTEMS 


SYOSSET,L.1.,NE@ YORK 


DATE 1/21/67 


Camera Type 
Camera No. 


Lens and Cone No. 104 (Distortion Balanced within 42. 5°) 


a) Make and Type ______Ikogon 


b) Nominal Focal Length a 


c) Maximum Aperture f/4.5 





Camera Calibration Laboratory. 


This Certificate applies to the above subject precision camera with lens as stated herein. It 
was tested at maximum aperture. All measurements were made with parallel light incident 


on the lens. The light source is white light, rated at 3500°K. Test exposures were 


made under simulated altitude conditions at an ambient pressure of 
0.500 mm Hg. 


epace and Vetense oystems 
Syosset, N. Y. 


Ikogon 3" £/4.5 Sih Date __1/21/67 
Tene Neg te By —_Wm. B. 
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The probable errors of these determinations of focal length do not exceed 0.010 mm, 


¢ ee oe “YL, DISTORTION 
_ Distortion Referred to the Calibrated Focal Length 
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The values of the distortion are measured in millimeters and indicate the displacement. 
of the image from its distortion-free position. A positive value indicates a displacement 
from the center of the plate. The probable error is approximately 0.003 mm. 






Tangential Distortion 
The Tangentialdistortion is ( See mm; 
. Diagram ) 
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The values of the bitin power are given at specified intervals from the center of the 
field and are obtained by photographing suitable test charts comprised of patterns of parallel 
lines. The series of patterns of the test chart are imaged on the negative with lines per 
millimeter spaced from 4 to 129 in 8f 2 intervals. 


The row marked “Tongenticl’ gives the number of lines per sailiirneeee’t in the image 
on the negative of the finest pattern of the test chart that is distinctly resolved into separate 
ines when the lines lie perpendicular to the radius drawn from the center of the field. The 
row marked meas ae Similac value for the paid of test maine lying parallel to the 

- Fadius. ee SE Oe ee fm ee 
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Lens Number 104 . os _ By Wm. B. 
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FILM 4400 7 TARGET CONTRAST 2:1 


PROCESSING D-19 8 min. @ 68°F AWAR 63.2 L/mm 
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Emulsion Up 





Normal matrix notation is being used on this program with columns being the 

verticals and rows the horizontals reading from left to right for the former and 
_up to down, the latter. 

The same orientation applies to both grids, the only difference being the size. 
It should be noted that in both systems, the orientation is established by the 
fiducials. The natural fiducials that point in the same direction are in the | 
positive Y direction. ee) 

The values for tangential and radial distortion in millimeters, referred to 
the Point of Symmetry and the Calibrated Focal Length are tabulated for each 
radial diagonal. Positive radial distortion indicates a displacement away from 
the center of the grid. Positive tangential distortion indicates a displacement 
in a counterclockwise direction from 0°. 
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12 ~27e¢4944 “44.9809 pate ae 
13 “24.9917 -44.9792 
i4 2204925 -“44.9777 
is “19.9946 “45.9763 
See —s _ lo 71724953 44.9751 pee are eae, 
17 -14.9953 ~“44.9743 
_- mais 16 a 1e 64966 44.9736. Sas 
19 -9.99066 “44.9731 
20 -7 4985 -44.9728 
2l -5.0027 “44.9728 
pic aa a hn St ose 3 gelato) om oie oe ew Us “SUG OT SO n oon aie 
a3 ~Ue0US7 “44,9734 
Pescara eee 24 0 GGT 4497358 
25' 4.9919 —44.9744 
Soe _éo 7649U5 -44 ..9750 
27 9.9914 “45.9757 
Bs oe ae ees as) 1204580 44.9764 
2g 14.9665 -4i.9770 
Bees ts ae TROND 12. ERO O11 Bo . 
ob 19-S522 “45.9786 
eet: 94 20451 44.9800 - 
38 24e9516 -44.49615 
boat, Enea rae OH ee 4300 44.9550 “z 
35 29e975l1 -44.9254 
ae. Eee che we ee eee So See 4810 44.9687 en 
o7 34.9du9 -44.9920 
= _~__98 S7o4650 44.9955 
39 39293550 -45.0009 
bia al iets ohn ees ao, BO 4204916 4500062 0 : 
41 44.9952 “45.0113 
ta oe Peas 42 can 4&7? eDUE 52 _ 745.0169, = 2 
43 50.v0¢1 “45.0221 
Seem a 4% De2eDl45 45.0269 
45 5d5eULES -45.U509 
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RO. X (nm) Y (3M) 
4¥e 1 -55.2U326 -47.52e3% 
2 ~“S52ench2 “47.5201 
PER Ree 4G 705159 4725100. 
5 -45.UUc9 “47.5636 
Sano Ress ieee A oe St Oe PS CDOT wH7 24978 ie 
7 -39.9996 > ~“47.4938 
Soares rae Bit eS O75 2 RTS 590 
9 34-9945 “4724854 
feces nS Sit GSD Me SO a 
il -29.9943 “472-4513 
f= 3 pmo de eT G63 476 4795 eee 
15 "24.9952 “47.4779 
= pati Semen ot iY ia Ma Seo Rt A Bn 26 ha 
eure a Pe teehee. a lo! oe ~ lo @_ thee e547 4759 _ RoLeenes as oe 
i7 “14.SYc6 “4724723 
ee oe woe ofa ek 1 Se OPK | 2 SRP A720 a 
‘ 19 -9.9977 “4724714 
| See! EO. bho en. A Rete 
2i -3-JUS4 “47.4708 
ha 8 ae Dee eh pes Poe, tes 2c. _ __ wee 5629 so 47 MT OG =e eo 
<5 -G.eU0S9 “47.4710 
| Sienintelen eee Seer Sia Pe Pe OI 8 ee Po eee a aes 
<5' 4.9919 “4724716 
= 20. Teo4905_ 474720 
<7 9.9916 “4724725 
a A a OB DSO EDS E47 4733 
<7 14.9309 “47.4743 
EET he han ect Sines Be eA Tk ete . Su. 170 4354 © 47.4754 _ 
2Q¢ 22045590 Te eh 7S ks a2 
95 24-9520 —“4764795 
i DOS Se es et ie re att oS Nh a I Pe OE Os 2 SA OO ee eee 
35 29-9u21 47.4355 
ahr Oe aie a Ne AEC So 52084) 4704587 
7 35 37 e4b51 47.4976 __ 
oy 3Y¥e'2901 “47.5050 
Ml ne tteRACIS  St telat es asend us wins a2 3 EEO ee OU Es 
41 45.uuu2 ~47.5134 
re ee a tS oe 42 47290077 747.5190 
43 50.5144 —-47.5747 
ss 44 $205192 4725290 
4S) 55.uU229 “47.5327 
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ROw COL KX Cat) Y (M4) 
43 1 -55.U3b2 -50.6288 
2 52253539 50.0253 
3 $50 .2.U209 -5(;.U214 
4 “4729216 5.0155 
5 “45.uU14G5 -5N.0091 
SS Sage pe a wns) _ 742.511) 50.0032 _ ee Bee 
7 “40.0040 “49.9977 
_ —e a 3760019 ~49.9938 a an 
9 -35.u0009 “4G.9R9AR 
ae ee ee eg ae eS 10 732064983 = 49,.9ADSB ee 
1i -29.9963 ~“49.9R22 
_ 2 1? amPTAH4GER_ A 4O.9OKGT 
is —24..9S52 -4929792 
Reena eae am = d6 PR HGHSH ANG STITT _— 
15 “19.9972 “49.9703 
cath wei fe athe Rah cee oe nN mus 717.4876) KI. 97500 
17 “14.9975 “49.9741 
et wee Toe te ene bes Eh ee “1204907  —— 4G.9733__ Se, 
19 -9.9984 “49.9727 
20 he Pe S008. 2 eke 97 25 
21 =-5 20039 “49.9720 
ae no MEP mee S052, 4G. 9720 
23 -0.0042 “49.9720 
es Se en a Oe See. 264969 = _ “49.9723 eh ee 
25° 4.9926 “49.0727 
ce _20 — 7 4907 MEG BTS2 
27 9.9914 “49.9739 
Pe ar See Ee ia ee RRO | Peet 59 2 Pee 9747 2 
29 14.9873 -“49.9756 
ser Mites arent 2 7 — Sd 17 4559 492.9767 __. eee thee Ia te 
Si 19.9533 “49,9784 
Bees tts 23 we AP eR BAS 252A ose oe eo a 
3o3 24-9651 “49.9436 
i ee i Seg EN ee ee hee es OE oe Re ORG oO CON G4s ol. v 
55 29eIALR “49.5°:94 
tat Sop sat Ene Bh Sha cy ew cee — 96 204 AHO.9GKG —— +. 
o7 34.9894 “49.9991 
ass eee = SA 37-4930 50.0041 
oY 3929949 “51.0092 
> _ ee $0 GA 05H12 SHU 
G1 &5eUG47 -57.0700 
Phe tee ene oe 42, 47.9122 “50.0259 _ 
4S 50.u1¢94 -50.0317 
rey. hoes ~2ebA23T 75020356. 
45 556273 -50.u393 
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ROW CoOL X (fin) Y (RM) 
AY 1 “55.0440 -5?.5379 
ea te i A SSSR Fs RS CF semen onr 
3 -50.0312 -57.5288 
a eee & “47.5260 = 52..5235. ee 
5 “45.0195 -52.5176 
bess BT ee es ea he eS __.6 “42.5161. oo 52? ° 51 16_ fait reuters poems 
7 “40.0090 -57?.5064 
oie ee ee Be 5 UA 52 STS = 
9 -35.0652 -52?.4975 
eae ee te ee lg 232 .5025_. 52 HOST 
Lj -36.00U03 -52.4900 
nas 2 = Bea 12. -27.0010__ -$52.4%563 | nae ae 
1A “24.9971 ~57 24435 
= _ 14 ~P26497G_ $52 64622 : 
1% -19.9991 ~52 4anu9 
ee ee saad Ss nee ek BA _lo__ 17 HOGG! 5264797 __ Os 
17 “14 .99HK3 -52?.467865 
oo ee ee ee Ag 1264997 892 4 275. Nees 
19 “9.9991 -52.4766 
2u -7.5007 —52.4761 
21 520044 -52.4758 
ee epee ees Bie 22 Pe 5 S6_._ 5264757 andres 
23 “0.0044 -57? 24758 
ine Me IDA. Soe Tae er ee en Me 24 2 o4908_. _ 752 ©4700 oe ee Poe: ios 
2° &.9G20 -52.4753 
ett se On ete an ee GIA 547TH 
a7 9.992) ~S2.4774 
See: tes 28 12-¢439R ~52.4788 
eo 14.9881 52.4405 
Sec Ee hee 90170 G A735 HH24 _ _ 
31 19.9856 -52.4846 
EL a ae ee See 27 62643576 5264859 
95 24.6957% -5224895 
2 te Ot oe, ce ete oa OM OES ERD -527.24934 so. 
35 29-9891 -52.4%80 
epee eer arte TR yal ia SSS — 3266976 7.5028 __ oe 
37 34.9960 -52?.5076 
= 33 3708975 27251235 
39 39.9941 -52.5171 
pate nen ee Re Pe See en 40 4225053 52.5723 ce = 
4) 452.0008 -52.57 76 
Ree las OEP meg tee en tobe 4? 87eSL57_ 75929335. Mtr 
43 SUeuees -52 .535f 
44 N20eDeb? 5765442 
45 55.u317 ~52.5477 
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RO. CoOL X Cee) Y (pM) 
4&5 1 -55.0449 “55.0434 
2 52.5435 -55.0426 
5 -5U.03550 55.0370 
4 “4725300 “55.0316 
5 “45.0237 -55.0264 
. _ 6 —“42.52u6h sss 555.0212 
7 -46.0134. -55.0159 
een 6 376 S1NG -55.0111 
9 -35.-0U92 -55.0N67 
See ee ee ee lo_ -32eD006_____ 755.0029. 
it —-30.U043 -54.9995 
Ceres Le: "27.590469 54. 9961_ 
43 -25.0008 ~54.9928 
OnE APs TEE ee ee ee 9 2 A224 Y9GG 54. GEGT__ 
15 “2UeUNiNG -54.9867 
ghee Si ie, at . e do 717.5010 54.9557 
17 “15.004 —-54.947 
Pa een er z Se > 5. m2. 5013 56 SSI _ 
; 19 “10.uuC5 54-932 
. 20 -~7.5014 “54.9827 
2i -5.0083 -54.9K23 
ate Boosh ne, eA 2 5963 54 GK27 
23 “0.0049 5429522 
_24 204905 5 9H 26 
eo 7 HOT 546 9560 
27 9.9926 -546.9552 
ees : eA Me YOR 4 9RHG. 
2 14e92G2 ~54.9A82 
_.. Pei ee et Hoth 1764584 54.9901 
31 19.9873 -54.9622 
32 7204902 54.9961 
33 24.9910 -55.6001 
jake eee Als. Soy Se ee Oa 2 2 OTe e921] SS DUGG 
Ae ire te Naser es teh, 24's 36 32246959 55.0134 __ 
37 344.9973 -55.u174 
Beige ae Se ete SS __ 37-d011_—s_- - 55.0218 
SY GOe0U27 -55.02746 
An wee Oe ees ae ee 20) _.. 42-56E9_ = 55.318. 
41 &5.uU1i9° -55.U0368 
peril ea we Pile he apa G2 ~47e51t3 255.0619 
43 80 eU2Z43 -55.U%73 
Sone 4s Ae nsth 25520528 
ay 55.G3522 “55.0546 
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CALIBRATION CERTIFICATE 


SUBMITTED BY 


FAIRCHILD SPACE AND DEFENSE SYSTEMS 
.A DIVISION OF FAIRCHILD CAMERA AND INSTRUMENT CORPORATION 
SYOSSET, L.I., NEW YORK 


ef eee as 


(Ref. Attached Lens Performance Information as per Fairchild 


Space and Defense Systems, El Segundo, California). 


Camera Type: 
Camera No.: 
Lens and Cone No.: 


Make and Type: | 


Nominal Focal Length: 


Maximum Aperture: 





DISIC SYSTEM 1162-A}1 


1 


2 


Ikotar 


3-Inch 


£/2.8 





eliability Dept. 





ee eed 


FAIRCHILD SPACE AND DEFENSE SYSTEMS 
A Division of Fairchild Camera and Instrument Corporation 
Los Angeles, California 


LENS TYPE Ikoter ' 


SERIAL NUMSER 2 | DATE. March 18, 


1. FOCAL LENGTH 


Equivalent Calibrated 
Focal Length Focal Length 


2.9877"! oy. 9901" 





NO SHIM 


Ji. RESOLVING POWER 


FILM 4400 
PROCESSING D-19 8 min. @68°F 


TARGET CONTRAST USAF 1951 1000:1 "  AWAR 82.0 Diag. | 
te See AO ———~S0.F DO 


1956 


tag. 2 


Radial 


Tangential 





nm viwision or raircnild Camera and Instrument Corporation 
Los Angeles, California 


SERIAL NUMSER 2 tas - "pate. March 18, 1966 


rr a TS 





Ill. OSTORTION 


Distortion was measured at the grid intersection points shown in Figure 1. The 
locations of the grid intersection points, measured radially from the center of 
the grid (Indicated Principal Point), are given in Table JA in inches and -in 
Table 1B in millimeters. 


A. Radial Distortion 


The values of the radial distortion in millimeters, referred to the Point of 
Symmetry and. the calibrated Focal Length, are shown in Table Il. The values 
indicate the displacement of the image from its distortion-free position. 
Positive values indicate a displacement away from the center of the plate. 


The summary block below gives the averace radial distortion along the seni- 
diagonals. The angles are those subtended by the appropriate grid intersection 
points. 


AVERAGE RADIAL DISTORTION (MM) 





- A plot of radial distortion along two diagonals is shown in Figure 2. 
B. Tangential Distortion 


‘ 


The maximum average tangential distortion is - 003 mn. oe 


A tabulation of tangential distortion values is given in Table III. The figures 
given are the average values for each line. Positive values indicate an upward 
displacement of the image from a-horizontal straight line. 
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Column —————» c. 


12345 





Emulsion Up 


270° 





Normal matrix notation is being used on this program with columns being the 
verticals and rows the horizontals reading from left to right for the former and 
_up to down, the latter. 

The same orientation applies to both grids, the only difference being the size. 
‘It should be noted that in both systems, the orientation is established by the 
fiducials. The natural fiducials that point in the same direction are in the 
positive Y direction. Eph s 

The values for tangential and radial distortion in millimeters, referred to 
the Point of Symmetry and the Calibrated Focal Length are tabulated for each 
radial diagonal. Positive radial distortion indicates a displacement away from 
the center of the grid. Positive tangential distortion indicates a displacement 
in a counterclockwise direction from 0°. 
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IKCTAR SERIAL NO 2 








________PRCGRAM_INPUT 

















CALIBRATEC FOCAL LENGTH = 75.9490 MM 











PRIN. PCINT OF AUTOCOLLIMATICN (MM) 
__ X=-0.0330C0. Y= 0.621000 











__PCINT CF SYMMETRY (¥™) 





X=-0.302C00 Y= 0.257000 




















RACIAL VECTCR FCR OQ.  CEGREES 
FIELD ANGLE RACIAL TANGENTIAL _— 
DISTORTION ODISTORTICN 
_... _ BEGREES. CM) ___ (MM) we 
0. 0. 0. 
aieere 1-90 = 0.004000 Oe neers 
5.66 C. 0. 
see NWS 120,85 Os OCCC00 8 a. Ow fre Se nl ee ee Se 
9.35 0. 0. 
Jab B23. Oe OOOO, ees 2k Gs Sa ee ah ala a 











_RACIAL VECTOR FOR 45.CO DEGREES | 


FIELO ANGLE RADIAL TANGENTIAL 
— OISTORTICN CISTORTICN 
CEGREES (MP) (MM) 
Sen Ole Se «hen C. 


22. ~~. 00100 
7.56- Cc. 
_10656 


_ 0.0010C0 _ 
-0.0010C0 





RACIAL VECTOR FCR $C.CO DEGREES 





elas Waa ines a See 
2.66 -C.CC2CCC 0.001000 





70-0C4C00 ==-G-0010C0 











FIELC ANGLE RADIAL TANGENTIAL 
— _. . DTSTORTICN CISTORTION 
CEGREES (MM) (MM) 
$68) Unc te elem oko Ole Se Shoo O- 
1.27 Ce ° 
Pe —. 56€3 -€.CO4C0C Of 
7.50 ~¢t.0C6C00 QO. 
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IKCTAR SERIAL NO 2 


































































































RACIAL VECTOR FOR 135.00 GEGREES 
____FIELC ANGLE RADIAL —_s* TANGENTIAL ; oe 
_ DISTORTION  CISTORTION 
a DEGREES _—s (MM) | (MM) _ tote, 
CG. 0. 0. 
ry _ 2.64 -C.001C00 0.002000 
aoa 5.30 0. 0.003000 
10 G4 00002000 ss“ 0 0020000 7 ee 
~~ 10.54 -C.C06CCO 0.002000 
RACIAL VECTOR FOR 18C.CO DEGREES 
-FIELO ANGLE RADIAL TANGENTIAL 
we CISTORTION CISTORTION 
oe CEGREES = (MEd (MM) ; : 
ree GC. Os 
: BOTs SOR ot etn SOB eo ee ee et ae ee 
5.63 0.001CCO 0. 
; - 7.50 («0.062000 Ow 
9. 34 Ce 0. 
116-0 004000 O. se 2 ede oe ah 
- RACIAL VECTCR FOR 225.CO DEGREES |. ene ease 
FIELD ANGLE RADIAL TANGENTIAL 
| -— GISTORTICN DISTORTION ~ — _ 
CEGREES (MM) (MM) 
ee eed ee Pee os C. OQ. ee Sn es fet ee ee Bh 
2.67 Ce -0.001000 
Pere — «5.33 = C01CCO ©) -0.0010C0 eee ee eee 
7.96 Cs 0.0010C0 
De geen ace 1¢.56 = --€.002CCO  ~—=— 0.001000, a _ 
RACIAL VECTCR FOR 270.CO CEGREES _ 7 fens are 
FIELC ANGLE RADIAL TANGENTIAL i 
a _ ; a9 -  BYESTORTION CISTORTION —___ ; ; 
CEGREES (MM) (MM) a 
pee ee fe Ne ee VS: seme Wiss. 2) 2372. FOUR ae eee 
1.90 C.001C00 0. 
5.66 — C.CC1CCO Oe oe Se hen ones eee te 
7.52 C.CC2CC0 0. 
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IKOTAR SERIAL NO 2 





RACIAL VECTCR FCR 315.CO CEGREES 





FIELD ANGLE RADIAL __ 


TANGENTIAL 




































































DISTORTION DISTORTION 
; DEGREES CMM) MD ; 
0. 0. 0. 
Y _ 2-69 -0.004000 -0.002000 
5.35 =C.C02C0C -0.003000 
7 $8. 0.002000 - 0.002000 ae 
10.58 -0.0C5C00 -0.002000 










































































_ _KCTAR SERTAL NO 20 _ a teed _ 
ie Reon ep ad te) ROW COL ss X UMM) Y_(F¥) Pat 
ae 19 7 560057 0200238 
18 -12.5047 10.CC29 
_ 19 -10.0030 10.C036 = 
20 -7.5016 10.CC25 
Sak bel catlaly § O2iwA RE De cad Sean ieee Okie, wiiyth GeO 2S 4 OSC C20). 6 ste wae 
22 ~2.5000 1c.0C26 
2 ee: 23 «0.0008 ~—s:10.c038 | cause 
24 2.4983 1C0.CC18 
ean ea : : 25.5 C004 1€-CCC5 Asem 
26 7.5017 10.CCC5 
pd atta: a. 27. === «10.0050. 10.0012 ms 
28 12.4986 1¢.ccoe 
= ee 29 = «15.0046 0.0004 
a ROW COL XK MD YD : oe. 
ee ee 20,2 17 15.0062 72 5022 : 








18 -12.5052 7.5C26 
Se oe a 2c -7.5004 2.5015 
2d 800017 050K 


22 —2.4995 7.5015 
23 0.0006 7.5C24 








24 2.4983 705CC4H 
pee das Geek Bee Svcin Mecca cacy eae Oe, 4 ee OOOO) ae oe Re ee 2 eee 

26 7.4997 7.4590 a 
: : 27 1060035 7 E99 seid _ 


28 12.4989  7.5CC7 
29 — 15.0047 765004 











— RCW CEL ~X (MM) OY UEFB)D : 
7 - 21 17 —-15.0065 | 560012 = 


18 -12.5043 5.0010 
Saati tas, anaes aig aah REE se PO mOOLO 2 De CCO8 pale et 
20 =7.4999 5.C004 Saat 
21 |§ =5.0002  — 5.0CC7 
22 -2.4992 5.0003 


23, 0.0004 = 55. C005 








rs 2.4982 4.9991  } © ~ 
eos ees te — 25 4.3353 409965 ad 











26 7.4995 4.9980 
27 10.0021 4.9987 


28 12-4980 4.5994 _ 
29° «15.0047 49597 











ogee i — = 
: 













































































a - ____ ROW COL __ _X_{MB) Y (YM) al cane aneht et oes 
Smee et _ — 22. 17820066 2k 4990. _ Phi. 2 Pas 
imran 19 aH 9998 2 S83 pei 
2c -724999 224987 
Sats Reeth enn A ft. : 21 _._._ ~5.0018 2.4990 _ _ 
22 —-224995 204997 
be teeny nn, eee 2B 00002 97K ee 7 7 
24 224990 2245982 
£8 i 25 5-C000 2 4973 
26 724995 224971 
ied cams hy een eee eer ol eA ol DOS ONO9. un 20h 943: 
28 12.4968 204977 
weslz: 29 15.0047 2 49AL : 
ees Ba, ea _ROwW COL ——— X (MM) Y (UMM) _ _ 
a heete dane =~ eee, << ee ( / 715.0064 0.0005 a 


18 -12.5019 C.0CC4 
19 -9.9988 0.CCC4 
21 -5.0022 c.ccc2 


22 -2.5004 c.ccol 
23 0.Cc000 ~C.ccco 

















~ see ~ 8h ”—<—S~S SC“(<;‘ CWC CL 
ae gee et et 25. ——s—i5COC9 = 0 OL OZ. Bete giant hh 
26 724956 ~0.CCC2 
_ _ a a _ mates eto od, © _2t eee es 9.9999 706 ccc3. pea ene ee es ee 
? 28 12.4959 —C.CC04 
29 15.C045  -C.COC5 
— ROW COL = X (MM) Y (PM) _ ee pee. 
24 17 -15.C060 -2.5C16 ; eo 





18 -—12.5026 ~ =2.5C12 — 
Bie tel org cee Le a 7929997 —225C09 
20 -7.5C0C0 -2.5C15 
21 -§.0021  -2.5019 — ro. 


22 2.4999 —~2.5025 
23 ~C.0002 -2.501C 











24 25007 2.5034 
sSpcleplasl Sy ests sayin li Bee Sa eet God OO oe get ce SOOO NY, no OOD Oe a te 


26 ~ 7.5003 2.5014 
— “ede de tu oclinin  Sedesiaen hers LOM 8 AO SOO12> 
28 12.4972 
29°  — 159.0044 __ 























































































































So ROW COL ___X (MM) Y (KF) yee _ 
- ; ee 3. 28: 17 (-15.0057 = 5-2 C032, eee ; 
18 -12.5038 —-5.0C29_ - 
_ — 19 -~10.C010 -5.CC23 
20 -7.5006 -5.0026 
7 _ 21 520016 -5.0032 
22 ~2.4999 -5-CC30 7 
7 ae oe 23 (--0.0004 —-5.0026 _ 
24 224982 -5.0C42 
25 5.0020 -5-C032 
26 7.5011 -5.CC031 
TF i102 0028 ~5.C036 - 
28 12.4989 —5.0045 
Ss sts pias aoa SN 29) _.15.0043  -5.0C5S1 * : 
: ” ROW COL _X_ (MM) Y (PM) 
= z 26 lv ~15.0055 -7.5C27 
18 -12.5047 © -7.5028 
a 19 -10.0023  -7.5C21 
2c -7.5020 ~ =7.5016 ree ew 
25200290 05018 
22 -2.5005 =7.5C17. a= 
ee RA 2 2 00006 == 7SOLT ae 
24 224971 -7.5C25 ~— 
Bese = 25 5-C0O04 725028 
26 7.5017 -7.5C3C 
_ SAL oe 27). «110.0045 == -725036 
: = 29 15.0042 = -7.5C43 ee 
—. .. ROW COL X (MM) OV CMMD 
oe 2 TS 20053 10.0020 
18 -12.5047 -10.0021 | vated aaa 
ooh ees 1g -10.6033 -1C.0C21 
20 -7.5024 -10.CC14 Sn 
ona . ge mn dew, ovis. 221 75.0037  -1C.cOC7 
22 -2.5011 -10.CCC2 ; ryt, 
’ = 2 23 _ 70.0008 _ -9.99S8 
24 264962 -1C.CC10 —~ 
25 4.9993 -10,0020 
26 7.5015 -1C0.0C031 . = 
Shee eee, eee 27. 10.0058  -10.0042 
28 12.5007 -10.0039 
sagen ae et a _ 29 15.0041 ~1C.CC37 














CALIBRATION CERTIFICATE 
SUBMITTED BY 
FAIRCHILD SPACE AND DEFENSE SYSTEMS 
- DIVISION OF FAIRCHILD CAMERA AND INSTRUMENT CORPORATION 
SYOSSET, L.I., NEW YORK 


(Ref. Attached Lens Performance Information as per Fairchild 


Space and Defense Systems, El Segundo, California). ey 
Camera Type: DISIC SYSTEM 1162-Al 
Camera No.: | 
Lens and Cone No.: 6P 
- Make and Type: * Ikotar 


Nominal Focal Length: 3-Inch 


Maximum Aperture: .£/2.8 





Optronics Laboratory Quality & Reliability Department 





A Division of Fairchile Camera end Instrument Corporation 
Los Angeles, California 


LENS TYPE Ikotar 


SERIAL HUMBER 6p 





1}. FOCAL LENSTH 


Equivalent Calibrated 
Focal Length 


Focal Length 





NO SHIM 


11. RESOLVING POWER 


FILM 409 





PROCESSING D-19, 8 min. €68°F 


Diag. 1 = 95.3 
TARGET CONTRAST 1090.1 AWAR Diag. 2 = 93.2 







Radial 


Tangential 














DATE” 4 perce pas 


“Lens TYPE tkotar o ——— ee 
SERIAL NUMBER 6P a --DATE__1_ November 1966 


BYy rygetiess wGrtiiwvwiiiia 






eae} 


Ute DISTORTION 


Distortion was measured at the grid intersection points shown in Figure 1. The | 
locations of the grid intersection points, measured radially from the center of 
the grid (Indicated Principal Point), are given in Table IA in inches and in 


‘Table 1B in millimeters. LP ete ee 


re Radial bistertion 


The values of the radial distortion in millimeters, referred to the Point of 
Symmetry and the calibrated Focal Length, are shown in Table I!1. The values 
Indicate the displacement of the image from its distortion-free position. 
Positive values indicate a displacement away from the center of the plate. 


The summary block below gives the average radial distortion along the semi- | 
diagonals. The angles are those subtended by the appropriate grid intersection 
points. : ; - 


AVERAGE RADIAL DISTORTION (MM) 





A plot of radial distortion along two diagonals is shown in Figure 2. 


B. Tangential Distortion 


The maximum average tangential distortion is . 004 mn. 


A tabulation of tangential distortion values is given in Table I!!. The figures 
given are the average values for each line. Positive values indicate an UpHene: 
displecemant of the image from a horizontal straight Tine. 


45° 


0° 


+X 





Emulsion Up 
270° 315° 


Normal matrix notation is being used on this program with columns being the 
verticals and rows the horizontals reading from left to right for the former and 
up to down, the latter. 

The same orientation applies to both grids, the only difference being the size. 
It should be noted that in both systems, the orientation is established by the 
fiducials. The natural fiducials that point in the same direction are in the 
positive Y direction. 

The values for tangential and radial distortion in millimeters, referred to 
the Point of Symmetry and the Calibrated Focal Length are tabulated for each 
radial diagonal. Positive radial distortion indicates a displacement away from 
the center of the grid. Positive tangential distortion indicates a displacement 
in a counterclockwise direction from 0°. 





-SEGREF 


CALIBRATICN TRANSFORMATICN 











IKCTAR SERIAL | 








___ PRCGRAM_ INPUT_ 


“CALIBRATEC FOCAL LENGTH 


PROGRAM 





NO 6P 

















PRIN. PCIAT CF AUTCCCLLIMATICN (MM) 
—X=-0.001C000 = 0.018000 _ : 7 nee 
-PCIAT CF SYMMETRY ae oo 
X=-0.044000 -0.107000 
RACIAL VECTOR FOR O-. DEGREES 
Pee FIELD ANGLE | RADIAL _ TANGENTIAL. - 
CISTORTION CISTORTION 
ork _ CEGREES MM) (MM) 
Ce C. 0. 
1 BT C4CCC. = - 0.001000 eee 
5.61 c.cozcco. §}©=—0.0clocc | 
7246 C.0050C0 -0.0010C0 | Be es ; 
9.25 C.CC3COC -0.001000 
AVeIS C.CC1C00 -0.0010C00 _—_—_s_ij Pe 
RACIAL VECTCR FOR 45-CO DEGREES on ; 
FIELC ANGLE RADIAL ANGENTIAL 
DISTORTICN CISTORTICN - a 
CEGREES (Mr) (MM) 
aE es = ope te eee Ce. wn i BeOS Bina 0. yea wales 
2.66 -C.0Cc2CCC | 0.001CCO 
5.30 C.OCCiCCO — 0.0010C0 | a edges 7 
7.52 C.CC4CCO -0.001C000 
1¢.51 ¢€.cc2cco = =— -0.0020CC of eee al 
RACIAL VECTCR FER SC.CO CEGREES fen 
FIELC ANGLE RACIAL TANGENTIAL oo 7 
__ DISTCRTICN DISTORTICN | = 
CEGREES (M¥) (MM) _ a 
Donde: Hee eles Oe Ste ote se Oe. Ce 
1.288 C.0C2C00 0. 
- = 5.62 C.CC2CCC OC. 
7-47 C.CO1LCCO 0. 


7603740 MM 

































































seer i ~ > 









—SECREF 





IKCTAR SERIAL NO 6P 





























RACTAL VECTCR FOR 


FIELC ANGLE 


CEGREES | 
Ce 
1.86 
5.éC 
7245 


~ €.c04c00. 


RACIAL 
DISTCRTICN 
(MM) 

0g 


c.ccsccoo 
C.cc5Cc00 


























RACIAL VECTCR FCR 135.C0O CEGREES ——S 
— IELC ANGLE = =—=— RADIAL) ~=—COSTTANGENTIAL oh 
DISTORTION CISTORTICN 
om _ CEGREES (WM) Sn 0d 0 
C. C. C. 
a (2.66 —6.CC5C00_ 0.003000 bed ee 
5.30 C.cc7coo 0.004060 
TeS2 C.CC6COC 8 =—-020030C0 ae he ee 
1C..50 C.co2cco 0.003000 
RACIAL VECTCR FOR 180.CO CEGREES > 
FIELD ANGLE RADIAL TANGENTIAL 7 
CISTCRTICGN CISTORTICN 
CEGREES (KM) (MM) : Se, eee ee 
Cc; c 0. 
“ee Aedes identi <¢tcw wy Ae BT. 2... OFOC4C0C..-__ 0. 001006... 
5.61 C.ccC5C00 0.c010CC 
; 0 46 c.ccéecoo. . o.0010CO. .. ait 7 ; 
9.24 0.cC3C000 0.001000 
ae 11.16 — (0.001000 ——0.0010C0 2 
RACIAL VECTCR FCR 225.00 CEGREES ; PM en. ea 
FIELO ANGLE RADIAL TANGENTIAL 
CISTORTICK DISTGRTICN 
CEGREES (MM) (MM) 
2th, IB bs eS Ni RBS Deh cgi te we baie ee as se eth ae 
2.64 C.CC6000 -0.0010C0 
5.28 c.cc7ccee -C.ocloce — = 
7.60 CSCCSCCo 0.0010CO0 eo 
10.49 C.O0C2CCG 0.0020CC | 








270.CO CEGREES 


TANGENTIAL 
OCISTORTICA 
(MM) 

O. | 





O06 
C. 
0. 














—secret 




























































































IKCTAR SERIAL NO 6 
RACIAL VECTCR FCR  315.CO DEGREES ~ 
: -FIELD_ANGLE RADIAL so TANGENTIAL —i‘“‘“‘“‘“C;é;rstsSC*S™ 
CISTORTION  CISTORTION 
a ‘CEGREES sss CMM) (MM) - ; a 
C:< Q. 0. 
= eh tec BOG: ww 2 CS CCICOC:. .. :=0.0C2 000”. oe 
5.28 C.CO02C0G -0.0040C0 
7.50.  €.C05C0C  -0.0030C0 _ _ 
10.49 C.co2cco -~0.00300C 























—_——Secret 


_UKCTAR SERIAL _NC 6P 



















































































oo. 7 ; RCh XX UMB) Y_ (KM) Be eats, 
; = ee <: ee @ ae 714.9992 (9.595 oo 
18 —-12.4982 9.S5S9C 
eee 7 as 19 __ 9.9967 9.9986 _ 2 
20 —7.4963 G-9967 
; a al -4.9987 (9.9955 
7 22 -2.4980 9.9956 ear eee 
; 23 0.0008 9.996 
24 224969 S.9S61 ee 
eee 7 25 4.9979 __ 9.9957 - 
26 724981 9.9964 
; _ ee 27 10.0000 9.9977 an 
28 12.4934 $.9979 
29 14.9992. 9.9981 =. 
RCW cot —_ X:~«s{ MM) Y (¥é) 7 
_ TS. ee See -14.9997 7.5C00 
18 —-12.4987 704599 
ee nenene ests See 5: Gee Lh yd) 724986 
20 -7.4940 7.4965 
2102 409970 K495T 
22 -2.4971 7.4553 = 
23 C.0006 _ 704965 Pe ae 
24 2.4970 T4966 —_ 
_ 25 409982 K4SES 
26 7.4969 724962 
27 9.9994 | 7.4976 aa 3 
28 12.4936 7.4987 - 
29 14.9992 | 7.4588 ae ae 
RCW COL X (MM) OY thy) 7 
2b 17 -15.0003 —5.CCC2 
18 -12.4985 4.9997 7 : 
_ eens te 19 7909950 40 9585 
20 -7.4938 409976 
2% -4.9945 _ (4.9965 
22 —2.4961 4.6955 
23 0.0004 4.9SE5__ 
24 22.4974 4.9975 — 
a ; — 25 = 409993, 409965 
26 7.4975 429965 
27 9.9984 — 4.9974 _ 
22 12.4933 4.9985 ee ee 
— 29 (14.9993 4.9989 








-_— 


KCTAR SERIAL NO 6P 


oe ROW. COL A = RMP Y (hi) 





















































Sen 22 1 15.0009 20499) - 
18 -12.4685 2.4987 
2 19 -9.9946  ——_—- 20 498C 7 : 
20 -7.4945 204979 
_ 7 21. _-409964 204975 7 
; z owe —  - 23—s—<—OisiOOOZ2 = 2 4SSE Ses iad, coe 
24 2.4990 224982 
Sees 25 4.9994 2 497 ns 7 
26 724977 264971 
a eer eee _ a ae 9.9976 _—-264972 ; ~ 
28 12.4929 224979 - 
= 29 14.9994 «2649830 ; 
— a ROW CCL — XxX {MM) Y (MM) eae 
= ar 23 WC 1520013 CONS 
18 -12.4988 C.C014 ae 
ee 7 — Loo 9.9947 0.0014 
20 -7.4959 0-CC13 : 
eH 9982 CON 
22 224964 O.CC11 
S She eo us _ _ mete po, 2, Bah Dee 23 a -0.0C00 a 0-CCOC | _ pee, eer esas ae 
24 2-50CE CeCCCS 
shes che, cho thes Scots beet Si eS oe Si ee SIGR 0. C008. : a 
26 7.4976 0.CCO8 7 > 
_ — 27 9.9969 = CeCCOF sis 
28 12.4928 C.CCCE . 
29  ~—=— 14.9994  0.cocs > 7 a 
ROW CCL. X (MM) OV APBD 
_ 24 17. -15.0015  —-2.4998 
18 -12.24994 —2.45S6 | Ns ee 
2 os ot etn ok eet ee wt, PRIR SSG on Ree pee 




















20 -7.4957 =224554 
21 -4.9976 —2.4992 
22 2.4956 —2.4582 
23 -~C.C0O02 = -—2.4979 
24 224979 ~224992 
25 4.9990 —2.49695 
26 ~=—C~ST We GTS =2.4994 
27 9.9974 ~2.4996 


28 12.4933 9205004 


~29).. | 1449992 _ 205010 








IKCTAR SERIAL NC 6P_ 











__X_ (MM) 





_YUPF) 















































a ; 25 17. 1520017 560008 
18 -12.5004 -5.C006 
m 19. -9.9974 © -4.9999 
20 ~—724965 4.9996 
a Poo ps a: 2 74.9974 = 40 $950 - 
22 224976 4.9982 _ = 
an — pst 23. 70.0004  -4.9985_ _ —— 
24 224967 -5.0C00. ao 
_ p Pa 25 429998 ~4.955E 
26 724976 -4.9956 ve 
are : 7 27. 9.9985 —— -5.0C03 | ens 
28 12.4943 -5.CO16 
; 7 : 29 14.9991  -5.C023 yas ee 
: ROW COL X (MM) Y (MM) 
= - 26 17 -15.0020 -724999 
18 —12.5016 ~7.4997 
; ra 19 -9.9993 -7.4991 
20 -7.4985 -7.4S81 ~ 
ee Ca 010 0 1 - rT AS, 








—704973 
—724990 





280 1264955 76500820 
29 14.9992 -=7.50C6_ eee. 











; ROw COL x (HM) —Y (MED eee oe 
rs © (-15.0023  --S.9988 
18 ~12.5021 =9.5987 ——— 
eee ok 19 100012 -9.9986 - 





-~7.5003 9.9978 
21 - =5.0019 | 
-2.5002 
-0.0008 


—§.9971 
-9.6 9968 = 








24 224955. -§.9968 
Daisies “Aseuttne Jost: 25 409975 8099869 
26 724984 -9.9976 ~~ - 
ee te 2. 27 1000016 965586 


12-4961 
_ 14-9993 


79209952 











